Sabah is one of the states in Malaysia has shown remarkable growth in housing industry where its housing sector has thrived owing to growing market and active supply and demand dynamics. However, the rapid increase in housing price has created greater concern among the researchers about the sustainability of the housing sector in this country. The aspect of sustainability has seem been neglected by the industry players. Consequently, it will give impact to the environment which contrasts with the aim of the built environment to create sustainable development. This is because affordable housing is always being associated with cheap and low-quality houses. This research is aim to assess the best area in the state of Sabah to build sustainable affordable housing scheme. The results indicate that area with high utility degree is the best area that conforms to the sustainable housing affordability factors. Likewise, an area with a lower ranking in utility degree can be described as a worst-performing area. The originality of this research has contributed to a real picture of sustainable housing affordability in Malaysia, particularly the state of Sabah.
INTRODUCTION
The National Malaysian Housing Policy requires that the government aspires to accommodate the population with quality and affordable housing. In dealing with housing development, Malaysia has come out with extensive laws covering sustainable development through physical, economic, social and environmental aspects. Environmental performance, water treatment or energy efficiency forms the concept of ecologically sustainable development (Pullen et al., 2010) . Although this concept of sustainable development is relatively acceptable in Malaysia, it is still debatable and open to more critical solutions. Abidin (2010) believes that competition between property developers has encouraged them to embrace the concept of sustainability as their main marketing campaign in any of their housing developments.
Although sustainable housing affordability has generated much interest among researchers, none of the local studies has focused on this area. Therefore, this study tries to address that gap with the aim to establish the sustainability area of housing that is considered affordable, at least in the Malaysian context. For this reason, the Multi-Criteria Decision Making (MCDM) framework is utilised through the Multi-Attribute Complex Proportional Assessment (COPRAS) method. In order to gain more insight into the study, this paper is organised as follows. First, relevant literature encompasses the concept of sustainable housing affordability is discussed. Then, follows the discussion on the criteria of sustainable housing affordability and the tools used in assessing sustainability. Then, analysis and conclusion of the paper are presented and discussed.
LITERATURE REVIEW
Defining Sustainable Housing Affordability Brundtland (1996) defined sustainability as "development that meets the needs of the present without compromising the ability of future generations to meet their own needs". However, debates among researchers within the scope of this definition retarded the progress of making the concept of sustainability operational. In the most recent definition, sustainability refers to the observation of balancing between the three concepts namely economic development, social equity and environmental protection (Drexhage & Murphy, 2010) . In a broader aspect, sustainability would also include social attributes, human values and ecological (Kates, Parris & Leiserowitz, 2005) . Medineckiene et al. (2010) highlighted the need to consider the current situation of economic, social and built environment in making decision as more and more citizens have come to live in inadequate shelters. Maliene and Malys (2009) further interpret sustainable housing as those that are well available, high quality, economical, ecological, aesthetical design, comfortable, and cosy. Sustainable housing should also consider not only the short and long-term costs of running a home but also cost-efficiency with good energy, waste, and water management.
The concept of 'sustainable housing affordability' was introduced by Mulliner and Maliene (2011) in which they established an initial system of criteria for sustainable housing affordability, among others, house price, quality and proximity to commercial area, hospital and entertainment. Mulliner and Maliene (2011) further argue that other criteria such as location, social, environment and economic sustainability of the housing shall not be isolated from housing affordability. Mulliner, Smallbone and Maliene (2013) argue that the abandonment of and low demand for housing units is due to their location which is not well connected to jobs, high-quality services and infrastructure. Therefore, sustainability should deal with the major backbone of housing design and a fundamental dimension of housing quality (Morgan & Talbot, 2001 ). Physical attributes supported by community involvement and the challenge of getting the right 'mix' are the pre-requisite for sustainable housing affordability (Turcu, 2012) .
Criteria for Sustainable Housing Affordability
A framework to determine the criteria of sustainability has been developed by Pullen et al. (2010) . The sustainability criteria set by him consist of the core elements such as efficiency, construction, procurement, affordability, desirability, dwelling sizes, appropriate density, adaptability and social acceptability. Mcalpine & Birnie (2007) introduced strategic indicators to monitor the quantifiable sustainability themes namely, among others, the quality of housing, environment quality, land use, household and commercial waste and local transportation. Table 1 shows the combination of criteria for sustainable housing affordability obtained from previous studies. However, the concept of sustainable housing affordability to be established in Malaysia is not ideal to be implemented in other countries due to different culture, preferences and attitude. This paper will suite suitable elements with local needs from the sustainable and affordable housing theoretical concept. 
Measuring Sustainable Housing Affordability
The assessment of the effectiveness of sustainability application is a complex process which need in-depth analysis and through process. Pullen et al. (2010) stressed the need for a more integrated system-based approach in assessing social sustainability. Meanwhile, Mulliner and Maliene (2011) propose a set of criteria to represent sustainable housing affordability. Therefore, in order to ensure the successful of sustainability concept in housing project, there is a need to establish a systematic concept and approach in Malaysia to be as a guideline and assessment system. Most housing economist focuses on housing price rather than holistic measures of the condition, locational attributes and neighbourhood characteristic (Bogdon & Can, 1997) . In the built environment, a Complex Proportional Assessment (COPRAS) method can be used as a tool to assess sustainable housing affordability. The method is suitable for cases where data are expressed 6 Interior Features (Hurtubia et al., 2010) 7 Position of the House in Layout Plan (Hurtubia et al., 2010) 8 Size of Built-up Area (Fierro et al., 2009) 9 Size of Land Area (Fierro et al., 2009) 10 Built-up Area (Fierro et al., 2009) Electrical Supply (Maliene & Malys, 2009; Mulliner & Maliene, 2011) in interval forms (Popović et al. (2012) and used to determine the priority and the utility degree of alternatives (Zavadskas & Kaklauskas, 1996; Zavadskas et al., 2008) . COPRAS is particularly useful in making a highly complex decision by applying weight or priorities (Aruldoss et al. (2013) , involving a careful selection of resources to ensure the accuracy of criteria, alternatives or factors (Haarstrick & Lazarevska, 2009) . COPRAS has gained wide acceptance throughout different sector due to its effectiveness and simple process.
METHODOLOGY
Malaysia sits within the region of South East Asia and made up of Peninsular Malaysia (West Malaysia) and East Malaysia (comprising Sabah and Sarawak). Sabah is the second largest state in Malaysia and also the second most populous state in the country. Greater Kota Kinabalu was chosen as the geographical area of this study. The area represents the most active area for housing development in East Malaysia. The contiguous built-up urban agglomeration around the city goes beyond the south side and into the district of Putatan, and to a lesser but growing extent into the district of Tuaran. The questionnaires were distributed to residents within six of the most demanded residential areas namely Sembulan, Inanam, Bundusan, Sepanggar, Tuaran and Putatan. The purpose of the questionnaires was to verify and elicit respondents' opinion by assessing their existing housing unit in relation to the proposed criteria that constitute sustainable housing affordability. Out of 600 distributed questionnaires, 497 were answered by valid respondents of which 11% were from Sembulan, 29% from Inanam, 21% from Bundusan, 15% from Sepanggar, 12% from Tuaran and 12% from Putatan.
The questionnaires consist of 26 criteria (F1 -F26) to be chosen by respondents (Table 2) . Respondents distinguish each factor based on its relative importance towards sustainable housing affordability. Responses are ranked on a five-point Likert Scale. Likert scale was used because of its simplicity in expressing the respondent level of agreement (Allen et al, 2007) .
Evaluation of Sustainable Housing Affordability
The data were analysed using COPRAS method which involves five main steps which based on the model developed by Kaklauskas et al.(2005 Kaklauskas et al.( , 2007a 2007b) and Mulliner et al.(2013) .
1. The main purpose of this assessment is to measure sustainable housing affordability in the chosen areas to create a ranking of alternatives. Thus, COPRAS can handle such problem involving both positive and negative factors that influence the decision-making. The following formula is used by taking the overall mean score to allow direct comparison between all factors:
Where xpq is the value of the p-th criterion of the q-th alternative, and ѿpq is the weight of the p-th criterion. The q represents alternative residential areas. Table 2 identifies the selected criteria of sustainable housing affordability in Malaysia and calculates overall mean score for the identified criteria. The table shows that the highest score went to the 'housing price' and followed by 'the safety level of development area' which is the second most important criterion. The least important criterion is 'near to education' where most respondents did not find it important as compared to the rest of the criteria. Table 3 derives the relative weight for each factor, ѿ and an individual mean score of each alternative area, which is essential for the next step of using the COPRAS method. Table 4 : Normalized decision matrix by alternative area 3. The relative significance Hq of each alternative, based on positive (+) and negative (-), are calculated using the formula below:
Where the minimum values Sq -are cancelled, the higher value corresponds to a more sustainable housing affordability.
4. At this stage, prioritisation is determined by the largest Hq. Hmax is the optimal value and the best among alternatives. Alternatives are ranked from highest to lowest of relative significance Hq.
5. The degree of utility is determined by comparing each alternative by the one alternative with Hmax. The area with the highest degree of utility (ǔq = 100%) represents an area that most satisfies sustainable housing affordability. Other alternatives will show utility values ranging from 0% -100% indicators of 
RESULTS & DISCUSSION
The step-by-step procedure in COPRAS assessment produces the final results (Table 5 ). Table 5 shows that the location that best describes the most sustainable housing affordability is Sembulan as reflected in utility degree of 100%. The second best area is Likas with utility degree of 97.81%. The next suitable area is Bundusan with utility degree of 96.66%, followed by Inanam at 96.60%. Tuaran has shown the lowest ranking as reflected in utility degree of 96.51% that is slightly lower than Putatan with utility degree of 96.51%. The results also show that most of the population in Kota Kinabalu concerned with house price as compared to other factors. Surprisingly, the respondents are willing to discount all these factors in favour of housing quality and the environment. Sembulan did score very high in some factors such as high accessibility and low density. The results also indicate that this area is the best performing area in relation to the predetermined factors of sustainable housing affordability. Sembulan scored relatively low in building-related factors such as housing type, finishes, design, interior features and position of the house in layout plan.
Each of the six areas above had almost equal measures of utility shows that the difference between the best alternative (Sembulan) to the worst alternative (Tuaran) is minuscule at 4.5%. This could be translated in layman's terms as the advantages and disadvantages of both areas are almost equal and often interchangeable with one another. In other words, Sembulan proved to be sustainable in terms of housing affordability, and it is the best area to stay as compared to the rest of the alternatives. However, great improvement can be done in the analysis by focusing on a smaller area, i.e. by zoning, precinct or section within the larger area. The key finding shows that the identification of appropriate area would assist in ensuring high quality of life for future affordable housing development. Therefore, COPRAS method has substantially demonstrated its effectiveness in assessing the sustainability of different areas by providing the utility degree of alternatives. Its flexibility could be applied to any region and place, and the weight can be adjusted to suit any context. 
CONCLUSION
Overall, the rising of house price and cost of living compel the purchasers to find the best area to allocate themselves in any city. Over time, nothing else can be based upon in their decision-making process other than price and household income. The marketplace has to be reassessed in a more discriminating way in order to find an alternative to what could be the most important to individual and/or society. This paper has adequately demonstrated the necessity to shift our emphasis from the traditional price-income-cost genre towards sustainabilityquality-affordability value. Housing affordability is one of the main concerns for any government. As such, the market players also play a major role in order to make a distinction between cheap housing and sustainable housing affordability as this issue will get even more complicated as we explore deeper into the topic. There is a necessity to have cooperation between the market players to arrive at the conclusion that what makes a house sustainable outside the limitation of simply housing cost. The government through its local authorities could adopt the same methodology for a proper planning of urban dwellings. Property developers may utilise the results to find the best area to improve their future housing development. This would prove beneficial to gain the upper hand against competing rivals. The results and method presented could also be used by the public in determining and deciding the best area to buy future housing units in fulfilling their preferences.
